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prises a view filter configured to format a display of a
computer-implemented graphical representation comprising
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comprises a scrollable listing of the plurality of layers, and
a layer isolate function configured to flag a selected layer in
the scrollable listing in response to a layer selection, and
store the layer selection while the scrollable listing is
subsequently scrolled.

17 Claims, 9 Drawing Sheets

CAD Program

210

350{

[Baseline

OPP Continucus

OFP Stop and Go Vector
PP vector

342 343

OPP Vector Imported
Rk vector
Oazimutn

Ooffset

EPoint

OlLaser Rangefinder
OLeveling

BTotal Station

3314

ClTraverse

Flag €—333
(M tayers <+—334

——— — ———\
int GISS Data Type!

Ishow point labets

Dshow disconnect ted points

341

N>
=3

N
3
=]




US 9,448,705 B2

Sheet 1 of 9

Sep. 20, 2016

U.S. Patent

._
| |
1 —

“ il “
" I 91 1NdNI F41 !
' 321A3a TONINOD JRIFNNN 32IA3Q "
| JOVHOLS ¥osyno “VHdY AvVdsia )
: TVNOILO (IvNOILdO) (IvNOILdO) (AvnoiLdo) | |
! "
] ]
) [}
1 ]
) )
B !
| 0ll sng '
_ )
“ _
“ |
! 801 901 $oT '
' ONIAIZOFY (Wow) (W) — !
I | /ONILV¥3NTD AYOWIN col I
_ AHOWZW ¥0SSIO0Nd | !
" _
1 ]
] ]
] ]
) t
e v!}::--:-----------------::--------------._

00}



US 9,448,705 B2

Sheet 2 of 9

Sep. 20, 2016

U.S. Patent

e x4 .
Kejdsig < V 0¢€¢
jesiydels 19}]14 MIIA
ove 4
uoibay Buimaip WA
(1]%4

NWVYO0dd Avo

00¢




US 9,448,705 B2

Sheet 3 of 9

Sep. 20, 2016

U.S. Patent

€ 9Old

(=
N

Wwe

gve e

veeE—»
geE—>»

zee—>»

siulod pa3dauuodsip mous[A)
sjaqe| juiod mous[A

fedAL ereq ssi9 [suoneatssqo fiviog
Ly

Gee

SIORE[A

el

assaned |

uoRejs [ejo) ]
Buyene)
Japuyabuey saseq)
UodA

1syo]

yinwizy[]

J0393A MLN[]
payioduw] J0399A dd[]
103334 dd[]

40309 09 pue dois dd[]
snonupuod dd]
aujjaseg [z

0942

>1€€

012
wesboid avo

D L L Ty L R T L T T T L L L T DT Y L




US 9,448,705 B2

Sheet 4 of 9

Sep. 20, 2016

U.S. Patent

-

Ao saujpseq vounuoo:..::o
Ajuo saujreseq passedcud ()
sIupseg Y @

:sTjels ss90ud Ag

Ajuo sauneseq pIqesIQO

dysod soflAjuo 8 O

sauljpseq (v @
smels Jajqeu3 g
:au)jaseg MOYS

suonleasasqo | wiod

v
A

jeq MENA Iy

<bunphianz> <]

I oWEeu moau e u) 0dA1]

T9WEN MON

Adoo-iv]

85¢ | LG€ | 96€ | §5¢€

weiboid qvo

> LEY




US 9,448,705 B2

Sheet 5 of 9

Sep. 20, 2016

U.S. Patent

(1]%4
wesboid avo

SdOLI0dIAE)
0401104
syiodAfR)
SINdAR
1dEE)
MONNVNEAR]

[+]
b Jolra Y
[4]

>LES




9 'Ol e

US 9,448,705 B2

Sheet 6 of 9

Sep. 20, 2016

Auo sauyjaseq patssooidun)
Kuo saugjeseyq PISSR0I40)
soulsseq IV @)

snie)g ssadoud Ag

(=
N

Kuo seuyjeseq palqesiqQ
dised JojJijue faseq pajgeu3 Q)|
sauleseq Iy ©
snels J3|qeu3 Ag
souljaseg Moyg
SUDNIEAIASQQ | WIDd

el

[ reaves 1 { so | | Addy |

Ajuo saujjaseq passadsoidun O
£|uo saujjeseq passadsoid O
sauljaseq [jy @

ismelg ss2%0.4 Ag

Kjuo sauijpseq pajqesiq O

1NS3IRE
[Buissasoudysod s0j]juo sauljeseq peiqeuy O SO¥3 E
saulpseq Iy ® >me “
: A 5o
smejs ojqeu3 Ag g3¥NOE
sauljaseg mous X343 B
X1INO2[R

m__ SIHSNE [
o | | ¥303086E
] AaNE[E
]
I —
A
2{qeI3IRg 2QISIA dweN ]
sioheq .ml__m_
Gely 3 [+
eieq mey R[] V)
A Buinkiargli<]
sa|fig Aejds|g moyS 3 Pouen ] L0 ]
|° 19 pajaot g I dWeu mau e ul odAL]
suafe] pajeasd Amau spnppul @ OWRN MeN
A Adoriv]
| poid| —T T
JoweN Joyid 8G¢ | LG€ | 96¢ | 66¢€
sBunjag iajfid MaIp pasueapy _ qml ﬂll@ m m

T L L L L L L L T T R L L L L TP
e T R R R e e

01z
weibold avo

U.S. Patent

<O



U.S. Patent Sep. 20, 2016 Sheet 7 of 9 US 9,448,705 B2

~
o
S

Utilize a View Filter to Display a Graphical Label in a
Portion of a Graphical Display of a CAD Program
710

'

Collapse the Graphical Label in Response to a
Selection such that the Graphical Label Occupies
Less Space in the Graphical Display
720

'

Generate a New Configuration of the View
Filter in Response to the Collapsing
730

FIG. 7
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00

Provide a Scrollable Listing of Multiple Layers of Related
Data Associated with a Graphical Representation
Displayed in a GUI by a View Filter
810

'

Receive a Layer Selection during a Scrolling of the
Scrollable Listing, wherein the Layer Selection
Identifies a Layer of Related Data from among

the Multiple Layers of Related Data
820

'

Store the Layer Selection while the Scrolling of
the Scrollable Listing is Continued
830

'

Edit the View Filter based on the Layer Selection
840

FIG. 8



U.S. Patent Sep. 20, 2016 Sheet 9 of 9 US 9,448,705 B2

o
o

Enable a User-Defined View Filter to be Created,
wherein the User-Defined View Filter is Configured
to Display Information in a CAD Program
910

Y

Implement a Locking Function in Response to
Receiving a Locking Input wherein the Locking
Function is Configured to Lock the User-Defined
View Filter such that the User-Defined View
Filter is Unalterable during an Operation
of the User-Defined View Filter
920

FIG.9
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CONFIGURING GRAPHICAL DISPLAYS

RELATED U.S. APPLICATION (PROVISIONAL)

This non-provisional application claims priority to the
provisional patent application, Ser. No. 61/002,086, entitled
“CONFIGURING GRAPHICAL DISPLAYS,” with filing
date Nov. 5, 2007, and assigned to the assignee of the present
invention, which is herein incorporated by reference in its
entirety.

TECHNICAL FIELD

The technology relates to the field of graphical displays,
and related endeavors.

BACKGROUND

Graphical displays are generally used to provide infor-
mation in a graphical format that can be visually analyzed.
Various formats exist for representing data in a graphical
display. Pictures, graphs and charts are some of the formats
typically used for illustrating information in the form of a
visual representation. Moreover, due to the relatively quick
processing speed of modern computing systems, computer-
implemented graphical displays are often used to represent
data in a graphical user interface (GUI).

Computer-aided design (CAD) systems generally com-
prise applications for creating or representing objects in two
or three dimensions, wherein the graphically represented
objects are capable of being changed or edited. Certain CAD
applications are capable of representing an object in the
form of a wire frame “skeleton,” while others are capable of
displaying an object using shaded surfaces. Due to the
various tools available in many modern CAD systems, such
systems are being increasingly used in many graphical
design applications.

SUMMARY

This Summary is provided to introduce a selection of
concepts that are further described below in the Detailed
Description. This Summary is not intended to identify key or
essential features of the claimed subject matter, nor is it
intended to be used as an aid in determining the scope of the
claimed subject matter.

A view filter manager (VFM) is provided. The VFM
comprises a view filter configured to format a display of a
computer-implemented graphical representation comprising
a plurality of layers of related data. The VFM further
comprises a scrollable listing of the plurality of layers, and
a layer isolate function configured to flag a selected layer in
the scrollable listing in response to a layer selection, and
store the layer selection while the scrollable listing is
subsequently scrolled.

DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in
and form a part of this specification, illustrate embodiments
of the technology for configuring graphical displays, and
together with the description, serve to explain principles
discussed below:

FIG. 1 is a block diagram of an exemplary computer
system used in accordance with an embodiment.

FIG. 2 is a block diagram of an exemplary data processing
configuration used in accordance with an embodiment.
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FIG. 3 is a diagram of an exemplary display configuration
used in accordance with an embodiment.

FIG. 4 is a diagram of an exemplary editing configuration
used in accordance with an embodiment.

FIG. 5 is a diagram of an exemplary layer isolation
configuration used in accordance with an embodiment.

FIG. 6 is a diagram of an exemplary settings configuration
used in accordance with an embodiment.

FIG. 7 is a flowchart of an exemplary method of config-
uring a graphical display of a CAD program used in accor-
dance with an embodiment.

FIG. 8 is a flowchart of an exemplary method of filtering
data related to a graphical representation displayed in a GUI
by a view filter used in accordance with an embodiment.

FIG. 9 is a flowchart of an exemplary method of config-
uring a CAD program used in accordance with an embodi-
ment.

The drawings referred to in this description should be
understood as not being drawn to scale except if specifically
noted.

DETAILED DESCRIPTION

Reference will now be made in detail to embodiments of
the present technology for configuring graphical displays,
examples of which are illustrated in the accompanying
drawings. While the technology for configuring graphical
displays will be described in conjunction with various
embodiments, it will be understood that they are not
intended to limit the present technology for configuring
graphical displays to these embodiments. On the contrary,
the presented technology for configuring graphical displays
is intended to cover alternatives, modifications and equiva-
lents, which may be included within the spirit and scope of
the various embodiments as defined by the appended claims.

Furthermore, in the following detailed description,
numerous specific details are set forth in order to provide a
thorough understanding of the present technology for con-
figuring graphical displays. However, the present technol-
ogy for configuring graphical displays may be practiced
without these specific details. In other instances, well known
methods, procedures, components, and circuits have not
been described in detail so as not to unnecessarily obscure
aspects of the presented embodiments.

Example Computer System Environment

With reference now to FIG. 1, a block diagram of a
computer system 100 according to an embodiment is shown.
It is appreciated that computer system 100 is not strictly
limited to being a computer system, and that computer
system 100 may be used in accordance with various embodi-
ments described herein. As such, computer system 100 of
the present embodiment may be well suited to be any type
of computing device (e.g., a computing device utilized to
perform calculations, processes, operations, and functions
associated with a CAD program, such as CAD program 210
of FIG. 2). Within the discussions herein, certain processes
and steps are discussed that are realized, in one embodiment,
as a series of instructions (e.g., software program) that reside
within computer readable memory units and are executed by
a processor(s) of computer system 100. When executed, the
instructions cause computer system 100 to perform specific
actions and exhibit specific behavior that may be described
in detail herein.

Computer system 100 of FIG. 1 comprises an address/
data bus 110 for communicating information, one or more
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central processors 102 coupled with bus 110 for processing
information and instructions. Central processor unit(s) 102
may be a microprocessor or any other type of processor.
Computer system 100 also includes data storage features
such as a computer usable volatile memory unit 104 (e.g.,
random access memory, static RAM, dynamic RAM, etc.)
coupled with bus 110 for storing information and instruc-
tions for central processor(s) 102, a computer usable non-
volatile memory unit 106 (e.g., read only memory, program-
mable ROM, flash memory, EPROM, EEPROM, etc.)
coupled with bus 110 for storing static information and
instructions for processor(s) 102. Computer system 100 also
includes one or more signal generating and receiving
devices 108 coupled with bus 110 for enabling computer
system 100 to interface with other electronic devices and
computer systems. The communication interface(s) 108 of
the present embodiment may include wired (e.g., serial
cables, modems, and network adaptors) and/or wireless
(e.g., wireless modems and wireless network adaptors) com-
munication technology.

Optionally, computer system 100 may include an alpha-
numeric input device 114 including alphanumeric and func-
tion keys coupled to the bus 110 for communicating infor-
mation and command selections to the central processor(s)
102. Computer system 100 can include an optional cursor
control or cursor directing device 116 coupled to the bus 110
for communicating user input information and command
selections to the central processor(s) 102. The cursor-direct-
ing device 116 may be implemented using a number of
well-known devices such as a mouse, a track-ball, a track-
pad, an optical tracking device, and a touch screen, among
others. Alternatively, it is appreciated that a cursor may be
directed and/or activated via input from the alphanumeric
input device 114 using special keys and key sequence
commands. The present embodiment is also well suited to
directing a cursor by other means such as, for example, voice
commands.

Computer system 100 of FIG. 1 may also include one or
more optional computer usable data storage devices 118
such as a magnetic or optical disk and disk drive (e.g., hard
drive, floppy diskette, Compact Disk-Read Only Memory
(CD-ROM), Digital Versatile Disk (DVD)) coupled with bus
110 for storing information and/or computer executable
instructions. An optional display device 112 may be coupled
to bus 110 of computer system 100 for displaying video
and/or graphics. It should be appreciated that optional dis-
play device 112 may be a cathode ray tube (CRT), flat panel
liquid crystal display (LCD), field emission display (FED),
plasma display or any other display device suitable for
displaying video and/or graphic images and alphanumeric
characters recognizable to a user.

View Filter Overview

Computer-aided design (CAD) systems are generally used
to design, develop and/or analyze various physical objects,
plans or layouts using graphical representations of one or
more physical objects, wherein such graphical representa-
tions are generated by utilizing a computer system, such as
computer system 100. CAD applications include, but are not
limited to, two-dimensional or three-dimensional drawing
programs, slideshow applications, or any other computer
implemented tools capable of generating, illustrating or
implementing computer-aided designs. Certain CAD appli-
cations are capable of representing an object in the form of
a wire frame “skeleton,” while others are capable of dis-
playing an object using shaded surfaces. In addition, various
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CAD applications are often used during engineering pro-
cesses involving, for example, the conceptual design and
layout of products as well as the dynamic analysis of
component assemblies.

Many CAD systems are utilized to visually design data
structures or display a graphical representation of a data
structure using a graphical user interface (GUI). CAD sys-
tems generally comprise applications for creating or repre-
senting objects in two or three dimensions, wherein the
graphically represented objects are capable of being changed
or edited. For instance, in one example, a graphical repre-
sentation of a building is displayed in a CAD program such
that a user is presented with the option of analyzing and/or
changing various attributes of the building.

Due to the relative complexity of many data structures, a
data structure according to one embodiment comprises many
layers of related data, and these layers of related data are
used to construct a graphical representation of the data
structure. To illustrate, a building is generally characterized
as having various physical attributes, such as piping and
electrical wiring. Therefore, in one example, a graphical
representation of a building in a CAD program comprises
multiple layers of related data, such as a piping layer and an
electrical wiring layer. Moreover, this graphical representa-
tion is constructed by first defining the various layers of the
building, and then aggregating these data layers in a viewing
region associated with the CAD program.

Oftentimes when using a CAD program to design data
structures or display a group of data, a user will control
which data is displayed in a graphical view in a GUI by
specifying a viewing criterion. In one embodiment, such a
viewing criterion, when aggregated with other requisite
displaying criteria, comprises a view filter that is used to
display data in the GUI by filtering out irrelevant data. With
reference now to FIG. 2, an exemplary data processing
configuration 200 according to an embodiment is shown.
Data processing configuration 200 comprises a CAD pro-
gram 210 that is used to generate a graphical display 241.
CAD program 210 utilizes a view filter 230 to filter data that
is accessed by or on behalf of CAD program 210 and display
231 graphical display 241 in a viewing region 240 associ-
ated with CAD program 210.

It is understood that, pursuant to an embodiment, view
filter 230 is used to display data that is relevant and useful
to the user. For instance, in one example, a graphical
representation of a building is displayed in CAD program
210 and view filter 230 is configured to filter a layer of
related data, such as a layer comprising information relating
to the electrical wiring in the building, from one or more
other layers of related data, such as a piping layer. In this
manner, a user is presented with the option of easily and
efficiently analyzing information associated with one or
more layers of interest by filtering out data that is irrelevant
to the user.

It is further understood, however, that in certain circum-
stances, functional efficiency of a view filter is achieved
when the view filter has realized various operational objec-
tives. For instance, in one example, a user desires the ability
to create view filters quickly and configure the appearance of
these view filters so that irrelevant criteria that the user
infrequently or never utilizes does not take up precious
space in the GUI. Thus, in-accordance with an embodiment,
a view filter is configurable so as to display criteria of
interest to a user while excluding other criteria from view.

In a different embodiment, a view filter is configured to
restrict a view in a GUI to objects belonging to pre-defined
or user-defined data collections. For instance, in one
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example, multiple objects are members of the same data
collection, and a view filter is configured to display these
objects in a GUI while excluding from view objects not
associated with this collection. In an alternative embodi-
ment, objects are imported from a certain file, and these
objects are displayed in a GUI by a view filter, while the
view filter simultaneously excludes from view data that has
not been obtained from the same file.

It is therefore understood that, in accordance with an
embodiment, a view filter is configurable so as to exclude
certain data from view in a GUI while other data is shown
to a user. However, it is also appreciated that an incredible
amount of data may be associated with relatively complex
data structures, such as a data structure comprising hundreds
of layers of data, but a user may only be interested in one or
more specific data layers from among the total number of
associated data layers. Therefore, in accordance with an
embodiment, a user determines which of these layers are to
be visible, and which are to be hidden from view, such that
an accurate and effective analysis of the information is
capable of being efficiently performed, and a view filter is
configured accordingly.

It is further understood that a user may expend a signifi-
cant amount of time and effort when creating and configur-
ing a view filter, especially when the view filter comprises
hundreds of layers of data. Reconfiguring a view filter in
accordance to a previously defined configuration may be
time-consuming, depending on the amount of customization
involved. Thus, in one embodiment, a configuration of a
view filter may be saved into a system memory and then
subsequently accessed and implemented by a user. In this
manner, a user has the option of re-using a previously
created view filter such that the user is not forced to
subsequently reconfigure a new view filter according to a
prior view filter configuration.

View Filter Manager

An embodiment consolidates many functions useful for
filtering and displaying data in a GUI into a single view filter
manager (VFM). With reference still to FIG. 2, data pro-
cessing configuration 200 further comprises a VFM 220 that
manages view filter 230. In one example, VFM 220 is
configured to allow users to create, modify and rename view
filters such that the users can re-use those view filters that
they have previously created, as well as delete those view
filters that are no longer of interest to the user.

VFM 220 also allows a user to configure a view filter,
such as view filter 230, to show criteria of interest to the user
and hide from view other criteria that are seldom used. In
one embodiment, view filter 220 is designed to show certain
layers of data, and criteria associated with these layers, in
viewing region 240 while excluding criteria not associated
with these layers. Therefore, in one example, a user saves
time when the user is searching for a specific criterion of
interest because the criteria that are not of interest to the user
are not displayed in the GUI utilized by CAD program 210.

VFM 220 is further configured, in accordance with an
embodiment, such that clicking a graphical checkbox shown
in a GUI turns a viewing criterion on or off. In one example,
CAD program 210 includes such a graphical checkbox, and
a user clicks the graphical checkbox by means of an input
device, such as a mouse. In this manner, checking the
graphical checkbox causes VFM 220 to automatically apply
a user’s input without waiting for a subsequent response
from the user.
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VFM 220 is further configured, in accordance with an
alternative embodiment, to allow a user to specify those
objects or items that the user wishes to be visible, and create
a collection of objects that comprises the selected items. It
is understood, however, that a collection may be created
automatically by VFM 220, such as when objects are
imported from another file, or the collection may be a
user-defined collection or selection set.

In one embodiment, VFM 220 is integrated with a layer
isolation feature that allows a user to view a single layer of
data and configure view filter 220 to either show this layer
or exclude it from a graphical representation displayed by
view filter 220 in viewing region 240. In this manner, a user
has the option of quickly creating a view filter, such as view
filter 230, which is configured to show those layers that are
important to the user while simultaneously excluding other
layers of data.

It is appreciated that an alternative to such an integrated
layer isolation feature would be for a user to manually toggle
layers on and off one at a time, write down or record the
interesting layers, and then return to turn all of the interest-
ing layers back on. This manual procedure could be slow and
error-prone, and might not offer time or effort savings when
repeating the procedure. In contrast, integrated layer isola-
tion streamlines the layer review process and allows a user
to review a view filter without corrupting it.

VFM 220 is configured, in accordance with an embodi-
ment, to allow a user to lock view filter 230 such that view
filter 230 cannot be altered or edited when view filter 230 is
in use. For instance, in one example, view filter 230 is
generated, wherein the creation and customization of view
filter 230 is the product of a person’s time and toils, and
locking view filter 230 causes view filter 230 to be protected
against accidental modification. It is appreciated that due to
the potentially substantial amount of time that users may
invest when creating and configuring a view filter, the
present embodiment provides a potentially valuable feature
that allows users to protect the fruit of their labors. More-
over, the present embodiment offers potentially significant
time-savings to a user because an accidental modification of
a customized view filter configuration could cause the user
to expend more time and effort in order to reconfigure the
view filter so as to undo the effects of the modification.

In one embodiment, attempting to edit a locked view filter
will cause an editable copy to be automatically created such
that the locked view filter is protected from modification, but
wherein a user is presented with the option of altering the
editable copy of the locked view filter. In this manner,
attempting to change a locked view filter does not compro-
mise security associated with the protected configuration of
the view filter. Instead, the locked view filter is protected
from modification, but a replica of the view filter is created
that is capable of being altered by the user.

It is therefore understood that, pursuant to various
embodiments disclosed herein, the individual functions and
capabilities of VFM 220 would be extremely beneficial to a
user. Moreover, the integration of these functions into a
single view filter manager, such as VFM 220, could be used
to provide relatively powerful graphical design and analysis
tool in CAD applications.

With reference now to FIG. 3, an exemplary display
configuration 300 for displaying data in CAD program 210
in accordance with an embodiment is shown. A graphical
representation 341 of a data structure is displayed in viewing
region 240. Graphical representation 341 includes a group of
vectors 342 and vertices 343, wherein vectors 342 are
connected to one another by means of the displayed vertices
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343. It is understood that the presentation of vectors 342 and
vertices 343 in viewing region 240 allows a user to visually
analyze attributes of the graphically represented data struc-
ture, by means of an implemented GUI.

Graphical representation 341 is displayed in viewing
region 240 using a view filter, such as view filter 230, which
is used to format or filter data associated with a data
structure such that a selected set of data is displayed in
viewing region 240 while other information is excluded
from view. In one embodiment, a data structure comprises a
plurality of layers of related data, and view filter 230 is
configured to display one or more specific layers from this
plurality of layers in viewing region 240. In this manner,
specific data of interest can be displayed in CAD program
210 while other information is suppressed from view. It is
appreciated that such a configuration allows a user to better
concentrate on specific data of interest because, for example,
data that is not of interest to the user will not be presented
in the implemented GUIL.

With reference still to FIG. 3, the display configuration
300 further comprises a view filter manager, such as VFM
220, which is used to configure one or more view filters
associated with CAD program 210. Pursuant to an exem-
plary embodiment, a graphical dialog module, which is
docked or floated in a GUI, is included in CAD program 210
s0 as to display a graphical interface of VFM 220 to a user,
as shown in FIG. 3. This implementation allows a user to
save time when attempting to make a change in the GUI,
since the availability of the information in the graphical
dialog module is continuous. For the sake of brevity and
clarity, however, it is understood that as described herein,
VFM 220 may refer to such a graphical interface as well as
to a non-visual VFM module that is represented in such
graphical interface.

With reference still to FIG. 3, VFM 220 includes a
number of graphical buttons 350 that a user has the option
of'selecting, such as with a keyboard or mouse, wherein each
of these graphical buttons 350 is used to execute a function
by VFM 220. Graphical buttons 350 include a copy button
351, the execution of which causes a file or set of data to be
copied into a temporary memory module. The set of graphi-
cal buttons 350 also comprises a paste button 352, which is
configured to paste data stored in the temporary memory
module into a portion of CAD program 210. A delete button
353 is also included in VFM 220, wherein delete button 353
allows users to delete items from viewing region 240 by first
selecting an item to be deleted from view and then clicking
delete button 353. VFM 220 further includes automatic
zoom, layer isolate, layer exclude, advanced view filter
settings and view filter locking buttons 354-358, discussed
herein.

Listings of attributes 331 associated with a data structure
are included in VFM 220, in accordance with an embodi-
ment, such that a user can select, such as by selecting a
graphical checkbox, attributes that are to be displayed in
viewing region 240 by a particular view filter, as well as
suppress information that is not of interest to the user, such
as by un-checking a graphical checkbox. For instance, as
shown in FIG. 3, the “Point” attribute has been selected by
checking a box next to the “Point” label in VFM 220. As a
result, the edited view filter will display the “Point” data
associated with the graphically represented data structure in
viewing region 240. In FIG. 3, this point data is displayed as
vertices 343.

With reference still to FIG. 3, the “Baseline” attribute has
similarly been turned on by checking a box in VFM 220
located next to the “Baseline” label. Consequently, the
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edited view filter displays the “Baseline” data in the viewing
region 240 of CAD program 210, wherein this data is
illustrated as vectors 342 that couple with one another at
vertices 343.

In one embodiment, VFM 220 utilizes one or more
drop-down menus for displaying categories of data attri-
butes. For example, VFM 220 of FIG. 1 includes a “Raw
Data” drop-down menu 332 that has been expanded in a
view of VFM 220 such that one of the listings of attributes
331 is displayed. VFM 220 further comprises a “Flag”
drop-down menu 333 configured to list flag attributes, and a
“Layers” drop-down menu 334 configured to list different
layers of related data. Such a configuration of VFM 220
allows data to be organized in VFM 220 in order to aid a user
who is searching for a specific data attribute.

VFM 220 further comprises, pursuant to an embodiment,
one or more graphical tabs used to embed further informa-
tion in VFM 220. For instance, VFM 220 of FIG. 1 includes
a set of graphical tabs 335, which are labeled “Point”,
“Observations” and “GNSS Data Types”. Each of these tabs
corresponds to an embedded menu that is hidden from view
when a different graphical tab has been selected. In this
manner, when the ‘“Point™ tab is selected, as shown in FIG.
1, the “Observation” and “GNSS Data Types” menus are
hidden from view.

It is therefore understood that, pursuant to an exemplary
embodiment, a set of embedded menus is utilized to include
various options in VFM 220 such that one or more of these
menus are hidden from view so as to conserve space in a
GUI. It is further understood that, in accordance with an
embodiment, user options that are infrequently utilized are
embedded in such menus such that these options are still
available to a user, but wherein the majority of the space in
VFM 220 is dedicated to displaying information that is more
frequently utilized.

View Filter Creation and Editing

An approach to creating a new view filter using VFM 220
will now be discussed. It is understood, however, that the
present technology is not limited to any one method of view
filter creation. Indeed, the spirit and scope of the present
technology allows view filters to be created in various ways.

With reference now to FIG. 4, an exemplary editing
configuration 400 for creating a new view filter in CAD
program 210 in accordance with an embodiment is shown.
As shown in VFM 220, the “Layers” drop-down menu 334
has been expanded such that multiple data layers 431 are
listed in VFM 220. A user can then reference layers from
among the multiple data layers 431 in the “Layers” drop-
down menu 334 to configure a view filter, such as view filter
230, to display certain layers of related data while simulta-
neously hiding other layers from view. For instance, in the
embodiment shown in FIG. 4, layers 0, 1, 2, 3 and 5 have
been turned on, while layer 4 has been turned off. It follows
that the edited view filter will display layers 0, 1, 2, 3 and
5 in viewing region 240, but will not display layer 4.

It is understood, however, that the present technology is
not limited to the use of drop-down menus for displaying
information to a user in a GUL For instance, in one example,
a set of graphically represented tabs are used to communi-
cate to a user through a GUI which data layers associated
with a graphically represented object shown in viewing
region 240 are presently displayed in the GUI. Therefore, it
is appreciated that various methods exist for configuring
CAD program 210, and VFM 220, so as to communicate
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information to a user, and that the spirit and scope of the
present technology is not limited to any one communication
method.

In one embodiment, a default view filter is used by VFM
220 for displaying information in viewing region 240. This
default view filter is unalterable such that the default settings
of this view filter are not editable by a user. Rather, a user
has the option of using the default view filter in its unaltered
state, or instead creating a new view filter that is customi-
zable according to a new display criterion.

With reference still to FIG. 4, CAD program 210 includes
a default view filter labeled as “All”. The “All” view filter
can be selected by a user in a view filter selection drop-down
menu 432, located in VFM 220. It is understood that view
filter selection-drop-down menu 432 allows a user to switch
between multiple view filters when more than one view filter
is available.

VFM 220 also offers a manual and automatic copy
function that allows a user to create an editable copy of the
“All” view filter. For example, executing the copy function
on the “All” view filter causes VFM 220 to create a new
view filter called “All-Copy”, which has the same configu-
ration as the “All” view filter, but wherein the configuration
of the “All-Copy” view filter is alterable.

In one embodiment, the name “All-Copy” is changed by
VFM 220 to a different name that is input by a user in a text
field 433 located in VFM 220. For example, VFM 220 in
FIG. 2 includes a text field 433 labeled “New name:” in
which the user is prompted to “Type in a new name” for the
newly created view filter. Once the user has typed in a new
name for this view filter, the user has the option of pressing
an “OK” button to rename the view filter, or a “Cancel”
button to exit the renaming application.

In accordance with an embodiment, the “All” view filter
is unalterable, but an attempted alteration of the “All” view
filter will cause the VFM 220 to automatically create a new
view filter having an editable configuration. In one example,
the “All” view filter is used to display data in viewing region
240, and upon a user attempting to change a configuration of
the “All” view filter, VFM 220 automatically executes the
copy function to create an editable view filter, wherein the
user has the option of reconfiguring the editable view filter.

It is therefore understood that VFM 220 may be config-
ured to create and edit one or more view filters in different
ways. In an exemplary implementation, VFM 220 utilizes a
view filter to display a first graphical label in a portion of a
graphical display associated with CAD program 210, and
collapses the first graphical label in response to a selection
such that the first graphical label occupies less space in the
graphical display. In one example, this graphical label is
collapsed because it is of little importance to a user.

In an embodiment, VFM 220 further configures a view
filter to display a second graphical label in the graphical
display associated with CAD program 210 in response to the
collapsing of the first graphical label. In this manner, graphi-
cal labels that are of greater importance to the user are
displayed in a GUI while space in the GUI is simultaneously
conserved by excluding from view information of less
importance.

To further illustrate, in the embodiment shown in FIG. 4,
“Layers” drop-down menu 334 has been expanded in VFM
220 whereas the “Raw Data” and “Flag” drop-down menus
have been collapsed. Thus, in one example, the “Raw Data”
and “Flag” drop-down menus are identified as being of little
importance to a user, yet the “Raw Data” and “Flag”
drop-down menus continue to occupy space in VFM 220.
The “Raw Data” and “Flag” drop-down menus are conse-
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quently collapsed so that additional space in VFM 220 is
allocated for tools or items that are more important to the
user. In this manner, VFM 220 is customized such that space
in VFM 220 is efficiently allocated to items of interest to the
user, thus enabling the user to more quickly and easily locate
a particular item of interest in VFM 220.

In one example, VFM 220 automatically reconfigures the
first view filter to reallocate space in VFM 220 to one or
more tools or items of interest once a particular tool or item
has been collapsed in VFM 220. This implementation allows
space in VFM 220 to be efficiently allocated, while simul-
taneously minimizing the amount of input from a user.
Therefore, the reallocation process is streamlined so as to
save the user time and energy.

It is therefore understood that various embodiments
enable a user to customize a drop-down menu in VFM 220
such that VFM 220 offers an integration of useful features
associated with CAD program 210 as well as a level of
customization that increases the efficiency with which data
is displayed to the user in a GUIL

In one embodiment, VFM 220 is further configured to
generate a new configuration of the first view filter in
response to the collapsing of a graphical label. This new
configuration is then stored such that the first view filter
retains the new configuration upon a switch between the first
view filter and a second view filter rather than acquiring
different configuration characteristics associated with the
second view filter. In this manner, a user has the option of
using VFM 220 to toggle between various view filters in
order to view the same data structure in different ways, but
wherein such toggling does not change the configuration
characteristics of these view filters.

Automatic Zooming and Updating

In accordance with an embodiment, VFM 220 utilizes an
automatic zoom function to automatically adjust a size of a
displayed graphical representation, such as graphical display
241, so that the graphical representation is completely
displayed within a specific portion of viewing region 240.
For instance, in one example, VFM 220 is configured to
display a graphical representation within a minimum thresh-
old area in viewing region 240 such that the size of the
graphical representation is maximized while every object
that comprises the graphical representation is displayed
within this threshold area. In addition, in the illustrated
embodiment, VFM 220 includes automatic zoom button
354, which a user can click in order to execute the automatic
zoom function.

With reference still to FIG. 4, a view filter named “All-
Copy” is used to display data in viewing region 240, wherein
the displayed data includes a town layout 441. The auto-
matic zoom function in VFM 220 is turned on such that town
layout 441 is completely displayed in viewing region 240.
The automatic zoom function is “turned on”, for example,
by clicking automatic zoom button 354. In addition, rather
than filling a relatively small portion of viewing region 240,
the size of the graphically represented data has been maxi-
mized within a minimum threshold area such that the visual
attributes of town layout 441 are easier to analyze.

It is therefore understood that, pursuant to one embodi-
ment, the automatic zoom function is configured to com-
pletely fill a large area of viewing region 240 with a plurality
of graphically represented objects. For instance, town layout
441 comprises a plurality of dwelling structures 442, trees
443 and fire hydrants 444, as well as a network of intercon-
nected roads 445. Thus, execution of the automatic zoom
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function causes VFM 220 to configure a view filter, such as
view filter 230, to display a graphical representation of town
layout 441 in viewing region 240 such that the separate
objects that together comprise town layout 441 are all
displayed in town layout 441. Moreover, the automatic zoom
function is configured to zoom in when the graphical rep-
resentation of the displayed objects is fairly small relative to
the available area in viewing region 240, or zoom out when
the objects cannot be completely displayed within viewing
region 240.

In accordance with an embodiment, an automatic updat-
ing function is utilized to update a view filter in response to
an acquisition of newly acquired data such that a display
configuration of the view filter is automatically altered in
response to the acquisition of this new data. The user would
then have the option of reconfiguring a view filter such that
the view filter responds in a defined manner in response to
new data. In one example, the new data is acquired after a
creation of a view filter, and the automatic updating function
is used to alter a configuration of this view filter in response
to this new data.

To further illustrate, in accordance with an embodiment,
a view filter is used to display a first set of data in a GUI,
such as in viewing region 240. CAD program 210, which
implements this view filter, receives a second set of data,
such as by importing a file of data from an external data
source. In one example, VFM 220 implements a graphical
check box called “View New Entities”, and checking this
checkbox causes a view filter to display both the first and
second sets of data in the GUI, whereas leaving this check-
box unchecked would cause the view filter to display the first
set of data while excluding the second set of data from view.

In an alternative embodiment, a graphical option called
“Include Newly Created Layers” is implemented by VFM
220 s0 as to allow a user to reconfigure a view filter such that
the view filter either includes or excludes newly acquired
data layers in viewing region 240. For example, as illus-
trated in FIG. 4, town layout 441 does not appear to
comprise sidewalks or power lines located adjacent to
network of interconnected roads 445. However, execution of
the automatic updating function will cause VFM 220 to
automatically reconfigure a view filter upon importing a
sidewalk data layer and a power line data layer such that the
graphical display of town layout 441 is automatically
updated to include objects from these data layers.

Data Collections

In accordance with an embodiment, VFM 220 is used to
implement a selection set function configured to save a
group of identified objects as a selection set such that each
of the identified objects is automatically selected when any
one of the identified objects is selected. With reference still
to FIG. 4, in one example, a user utilizes the selection set
function to select various graphically represented objects in
town layout 441 as a single selection set such that the
selection of a single object from this selection set causes the
selection set function to automatically select each object
associated with the selection set.

To illustrate, in accordance with an example, a graphical
representation of a town, which includes a plurality of fire
hydrants within its municipal borders, is shown in viewing
region 240 as town view 441. Town view 441 comprises a
plurality of fire hydrants 444, which includes a first fire
hydrant 444a, a second fire hydrant 4445 and a third fire
hydrant 444c¢. A user utilizes VFM 220 and the selection set
function to group two fire hydrants of interest, such as first
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fire hydrant 444a and second fire hydrant 4445. The user
selects first fire hydrant 4444 and second fire hydrant 4446
from among the plurality of fire hydrants 444 and saves them
as a single selection set. In this manner, clicking on this
selection set automatically selects first fire hydrant 444a and
second fire hydrant 4445 without selecting third fire hydrant
444c.

The aforementioned implementation could be used by a
user, for instance, to more easily view and analyze a group
of objects that are of interest to the user. In the previous
example, the selection set function is used to isolate two fire
hydrants of interest from the fire hydrant data layer such that
specific objects from the fire hydrant data layer, as well as
from town layout 441, are focused upon.

In one embodiment, the selection set function is utilized
to save objects from different layers of related data as a
selection set. For instance, in one example, town layout 441
further comprises a plurality of dwelling structures 442 and
a plurality of trees 443, and a user is interested in a section
452 of town layout 441. This user selects objects located in
section 452, wherein various objects from among the
selected objects are associated with different layers of data.
As shown in the illustrated embodiment, section 452 com-
prises a single dwelling structure 442a from a dwelling
structure data layer, a single tree 443a from a tree data layer,
and third fire hydrant 444¢, which is from a fire hydrant data
layer. The user therefore selects these objects and saves them
as a single selection set, even though single dwelling struc-
ture 442a, single tree 443a and third fire hydrant 444¢ are
associated with different data layers. In this manner, a user
has the option of easily and efficiently analyzing attributes
associated with section 452.

Multiple Views

In accordance with an embodiment, VFM 220 is config-
ured to edit a configuration of a view filter so as to display
a specific view of a group of selected data. In one example,
an “Upper Left” view is selected from a drop-down menu in
VFM 220, and VFM 220 edits the view filter used to display
this data according to this selection. Consequently, the
“Upper Left” view of the graphically represented data is
displayed in viewing region 240. It is therefore appreciated
that VFM 220 may be configured to offer multiple views of
the same collection of data, such as from different perspec-
tive angles. It is further understood that this application
offers a user member-wise control over the data that is
displayed and the data that is excluded from view.

In one embodiment, VFM 220 is used to configure a view
filter to restrict the data displayed in viewing region 240 to
data associated with a particular data collection belonging to
an imported file. In this manner, a graphical view in CAD
program 210 is restricted to newly imported data such that
a user is presented with the option of viewing and analyzing
this data quickly and efficiently. It will be appreciated by
those skilled in the art that this implementation offers a
powerful tool for analyzing newly imported data, because an
alternative would be to import the new data and then attempt
to determine which data shown in viewing region 240 is
newly imported and which data was previously displayed.
Moreover, by analyzing the newly imported data in isola-
tion, a user can more easily review this data and decide if
this data is correct, such as during a check in and quality
assurance process. The user then has the option of viewing
the newly acquired data and the previously obtained data
together.
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VEM 220 is also utilized, in accordance with an embodi-
ment, to alter a configuration of a view filter such that data
is displayed by the edited view filter in a split screen, which
is shown in viewing region 240. In one example, this split
screen configuration is utilized to simultaneously view the
same graphically represented object from different angles.

In an alternative embodiment, a view filter is configured
to filter data differently in the different views of the split
screen. According to one example, various data layers
associated with a graphical representation of a data structure
are turned on in one view while being turned off in another
view. A user then has the option of analyzing the effects on
the represented data structure of both the presence and
absence of these layers.

In a further embodiment, a split screen is used to provide
a side-by-side comparison of new data with old data. For
example, once a new version of a data structure is con-
structed, this new version is imported into CAD program
210, which is used to analyze this new version. Moreover,
VFM 220 configures a view filter to simultaneously display
both the new version of the data structure with a previous
version of the same structure such that a user is able to easily
compare and contrast the two graphical views.

Layer Isolation and Exclusion

With reference now to FIG. 5, an exemplary layer isola-
tion configuration 500 for isolating layers of related data in
CAD program 210 in accordance with an embodiment is
shown. CAD program 210 comprises VFM 220, which
generates a scrollable listing 531 of multiple layers of data
associated with a data structure. A view filter, such as view
filter 230, is employed to display a single layer of data from
scrollable listing 531 based on a present position 532 within
scrollable listing 531.

In one embodiment, the layers of data associated with
town view 441 are displayed in scrollable listing 531, as
shown in FIG. 5, and a user has the option of scrolling
through scrollable listing 531 such that a single layer of data
is displayed by a view filter in viewing region 240 based on
present position 532 within scrollable listing 531, and
wherein the other layers are suppressed from view by the
view filter. In the illustrated embodiment, dwelling struc-
tures 442 belonging to the dwelling structure layer are
displayed in viewing region 240, while other data layers,
such as the tree and fire hydrant layers, are hidden from
view. It is appreciated that the illustrated embodiment is
useful, for instance, as a tool for analyzing the relative
proximity of dwelling structures 442 to one another within
town layout 441.

In one embodiment, the layer isolate function is config-
ured to flag a selected layer in scrollable listing 531 in
response to a layer selection, and store the layer selection
while scrollable listing 531 is subsequently scrolled. For
instance, a user could scroll through scrollable listing 531 so
as to view each layer associated with a data structure in
isolation, and graphically flag each layer that is of interest to
the user. As shown in FIG. 5, for instance, layers 0-3 have
been identified as a layer of interest by checking graphical
checkboxes in VFM 220 located next to the graphical labels
associated with these layers. In this manner, a user has the
option of flagging a layer of interest in scrollable listing 531,
and then continuing to scroll through the layers without
manually writing down the names of those layers that the
user found interesting.

It is therefore understood that an embodiment offers a
layer isolation feature that is fully integrated with one or
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more view filters by means of VFM 220. Such a configu-
ration saves a user from the hassle of leaving a view filter in
order to hunt for other operations in CAD program 210 and
then returning to the view filter to complete a project. Rather,
a view filter is configured to display a plurality of layers of
data associated with a data structure when the layer isolate
function is not being implemented, but when the layer
isolate function is executed, such as by pressing layer isolate
button 355 in VFM 220, the view filter is reconfigured so as
to display a single layer of data based on present position
532 within scrollable listing 531.

Pursuant to an alternative embodiment, the layer isolate
function is configured to store a user selection even after the
layer isolate mode has been turned off. In an exemplary
scenario, for instance, a user scrolls through the layers listed
in scrollable listing 531, such as with a mouse wheel or
keyboard arrow button, and graphically flags the layers of
interest, such as by means of graphical checkboxes associ-
ated with these layers. Next, when the user has finished
perusing the layers, the user exits the layer isolate mode.
However, the layer isolate function continues to remember
which layers were previously flagged while CAD program
210 was in the layer isolate mode. In this manner, a user is
presented with the option of toggling in and out of a layer
isolate mode without one or more layer selections being lost.

VFM 220 is further configured, pursuant to an embodi-
ment, to edit a view filter based on a layer selection in
scrollable listing 531. For instance, a user selects one or
more layers in scrollable listing 531 and then toggles out of
the layer isolate mode. VFM 220 then edits a configuration
of'a view filter such that the selected layers are displayed in
viewing region 240 of CAD program 210. In this manner,
the layers of interest to the user are displayed without the
user manually reconfiguring a view filter after these layers of
interest have been identified.

In one exemplary embodiment, this fully integrated layer
isolate function not only presents a user with the option of
not manually recording the names, or identifying labels, of
interesting data layers outside of CAD program 210, such as
on a sheet of paper, but is further configured to reduce the
number of user operations necessary for viewing each of the
layers. To further illustrate, instead of accessing a dialog box
to turn on one layer while turning off one or more other
layers in order to visually analyze the selected data layer, a
user can simply scroll through scrollable listing 531 and a
view filter would display one layer at a time while the user
continued to scroll through scrollable listing 531, such as
with a mouse wheel. This implementation translates into less
mouse clicks, keyboard strikes, etc., when viewing these
layers in isolation, and the interesting layers will have
already been selected by the user such that the user is not
presented with the dilemma of constantly returning to a
separate dialog box in order to turn on the interesting layers.
Hence, this integrated function provides an approach to data
layer analysis in CAD program 210.

In one embodiment, VFM 220 implements a layer exclude
function configured to automatically exclude a layer com-
prising a selected object from view in CAD program 210.
Consider an example where a user selects an object that is
visually displayed in viewing region 240 by a view filter,
wherein the selected object is associated with a layer of
related data. Execution of the layer exclude function causes
the view filter to exclude this entire layer of data from view.

To further illustrate, and with reference to FIG. 4, con-
sider a particular example where a user selects a tree from
among trees 443 in town layout 441, wherein the selected
tree is associated with the tree data layer. Execution of the
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layer exclude function causes the entire tree data layer to be
excluded from the graphical representation displayed in
viewing region 240. Town layout 441 then takes on the
appearance of the town as it would exist if the town did not
have trees 443, as can be seen in FIG. 5. Therefore, in
accordance with an embodiment, a user has the option of
selecting objects in a GUI, such as by clicking on such
objects with a mouse, and then using the layer exclude
function to turn off the associated layers of data. It is
appreciated that this feature enables users to save time
because the users do not divert their attention away from
viewing region 240 in order to turn off layers of data.

It is understood, however, that different methods exist for
implementing the layer exclude function. In one embodi-
ment, a user selects a displayed object in viewing region
240, such as a tree from among trees 443, and then executes
the layer exclude function in order to exclude a layer of data
from view. However, in an alternative embodiment, the user
first executes the layer exclude function in order to turn on
a layer exclude mode. The user can then select an object in
viewing region 240, such as a tree from among trees 443,
and the layer exclude function will automatically exclude a
corresponding layer of data from view, such as the tree data
layer.

Therefore, the layer exclude feature offers a simple click-
and-exclude feature that can be used to increase program
efficiency. For instance, in one implementation, a user turns
on the layer exclude mode, such as by clicking layer exclude
button 356, and then clicks on objects displayed in viewing
region 240 in order to rapidly exclude from view layers of
data associated with these selected objects.

Modeless Dialog Module

Graphical modal dialog modules are generally used by
CAD programs to query users for information related to
such programs. Oftentimes, graphical modal dialog boxes
will be displayed in a GUI over a background portion of the
CAD program, and the appearance of these boxes will
prevent a user’s access to data in the background section.
Such modal dialog boxes are often used to control the
visibility of information in a background section. For
instance, a modal dialog box could be used to query a user
for information relating to a configuration of a display of
data in the background section, and once the user responds
to this query and closes the modal dialog box, the back-
ground section will be reconfigured accordingly.

In an exemplary implementation, however, a user opens a
modal dialog box and then exits the box in order to imple-
ment a change. Consequently, the process of implementing
changes in a background becomes cumbersome when the
user discovers that subsequent changes are to be made, in
which case the user re-accesses the modal dialog box. In
accordance with this implementation, a relatively large
number of keystrokes or mouse clicks are implemented over
time in order to make subsequent changes, and a display
reconfiguration becomes relatively time-consuming.

With reference now to FIG. 6, an exemplary settings
configuration 600 in accordance with an embodiment is
shown. A modeless dialog module 610 is utilized to com-
municate a query related to CAD program 210 while simul-
taneously allowing changes to be made to a background
display, such as in VFM 220 or viewing region 240, asso-
ciated with CAD program 210 during the communication of
the query. This implementation increases a user’s speed and
operating efficiency by not limiting a user’s actions to
choices specified in modeless dialog module 610.
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In one example, CAD program 210 generates modeless
dialog module 610, and modeless dialog module 610 is
displayed to a user in a GUI along with a background portion
of CAD program 210. However, while modeless dialog
module 610 is displayed in the GUI, the user still has the
ability to make changes to CAD program 210, such as in
viewing region 240, even though modeless dialog module
610 remains open. Moreover, modeless dialog module 610
is moveable within CAD program 210 such that a user has
the option of clicking on modeless dialog module 610 and
dragging it to a different portion of a GUI in order to view
a different portion of the background display.

It is therefore understood that an embodiment enables a
user to make changes in a background portion of a GUI
before making any decision in modeless diagram module
610, even though modeless dialog module 610 is displayed
to the user in a GUI. In this manner, a user has the option of
accomplishing tasks both inside and outside of modeless
dialog module 610, as well as determining an order in which
tasks are carried out, which provides a greater degree of
flexibility regarding the user-friendliness of CAD program
210.

In the exemplary embodiment shown in FIG. 6, modeless
dialog module 610 comprises an advanced view filters
settings menu, which may be accessed by clicking advanced
view filter settings button 357, located in VFM 220. The
advanced view filter settings menu allows a user to make
changes to a configuration of a view filter, wherein these
changes are implemented by VFM 220. For instance, mod-
eless dialog module 610 includes a graphical option called
“Include Newly Created Layers”, which is configured to
allow a user to reconfigure a view filter such that the view
filter either includes or excludes newly acquired data layers
in viewing region 240. In the illustrated embodiment, this
feature is generally hidden from view, in order to save space
in VFM 220. However, clicking advanced view filter set-
tings button 357 provides a user with access to the “Include
Newly Created Layers” option, while simultaneously allow-
ing a user to make changes to a background portion of CAD
program 210.

With reference still to FIG. 6, modeless dialog module
610 is integrated with VFM 220 such that VFM 220 edits a
view filter to make changes to a background section, such as
viewing region 240, of a GUI when modeless dialog module
610 is displayed. In one embodiment, VFM 220 is utilized
to configure a view filter to constantly update a view of the
background section such that computations associated with
the requested changes are not experienced by CAD program
210 all at once. This enables CAD program 210 to imple-
ment changes more quickly and efficiently, because the
computations are carried out over a longer time span.
Furthermore, a user is provided with the option of quickly
reviewing an implemented change to determine if the user
wishes to undo or reconfigure the change.

It is therefore understood that using modeless dialog
module 610, pursuant to an embodiment, enables a user to
make changes in a background section of CAD program 210
while modeless dialog module 610 is still open in a GUIL
Moreover, in one embodiment, modeless dialog module 610
is integrated with VFM 220 such that VFM 220 configures
a view filter to monitor for the occurrence of specific events
that have an effect on data displayed or filtered by the view
filter. When an event occurs that affects this data, the view
filter would analyze the changes that have been made and
update an appearance of a GUI in accordance with these
changes.
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View Filter Protection

It should be appreciated by those skilled in the art that the
process of creating and configuring a view filter according to
a specific viewing criterion, such as when a represented data
structure consists of hundreds of layers of data, may be a
fairly time consuming process. After a user has invested a
substantial amount of time in customizing a view filter, the
user may wish to protect the view filter such that it cannot
be altered. This would help ensure that the user’s work is not
lost due to an accidental modification of the view filter, such
as can occur, for example, when a user accidentally enters an
unintentional keystroke, or if the user temporarily leaves a
computer terminal and a third party inadvertently makes
changes to the view filter while not realizing that the view
filter is being altered.

An embodiment offers a safety function that is utilized to
lock a view filter such that it cannot be accidentally changed.
For instance, in one example, this function is implemented
s0 as to cause a user to think twice about modifying a view
filter that the user created so that the user’s work is not
inadvertently lost. In particular, VFM 220 is integrated with
a locking function, which is executed in response to a
locking input received from a user, such as when the user
clicks VF locking button 358 in VFM 220. When the locking
function is executed, a selected view filter becomes unal-
terable during an operation of the view filter. In one embodi-
ment, the locking function further comprises an unlocking
feature which unlocks a locked view filter in response to
receiving an unlocking input such that the view filter is
alterable during an operation of the view filter. Therefore, a
user has the option of locking and unlocking a view filter
depending on, for example, the user’s willingness to make
changes to the view filter or otherwise protect the view filter
from alteration.

In an alternative embodiment, the locking function is
configured to store a configuration of a view filter such that
the view filter may be accessed and utilized at a future time.
For instance, in one example, execution of the locking
function causes VFM 220 to save a configuration of a view
filter into system memory, even when the view filter is still
in use. This configuration is then accessible to a user at a
future point in time such that new changes to the view filter
do not effect the saved configuration. It is therefore under-
stood that the locking function may be implemented such
that a configuration of a view filter is protected when in use
and/or when stored for future use.

Exemplary Methods of Operation

The above discussion has set forth the operation of some
example systems, devices, and methods of operation of
embodiments described herein. With reference to FIGS. 1-6,
exemplary systems and methods of implementation used by
various embodiments have been illustrated and described. It
is understood that, in various embodiments, one or more
steps of a method of implementation are carried out by a
processor under the control of computer-readable and com-
puter-executable instructions. Thus, in some embodiments,
these methods are implemented via a computer, such as
computer system 100 of FIG. 1. The computer-readable and
computer-executable instructions reside, for example, in
data storage features such as computer usable/readable vola-
tile memory 104, computer usable/readable non-volatile
memory 106, or computer useable/readable storage device
118 of computer system 100 (all shown in FIG. 1). The
computer-readable and computer-executable instructions,
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which may reside on computer useable/readable media, are
used to control or operate in conjunction with, for example,
processor 102 of FIG. 1.

Therefore, one or more operations of various embodi-
ments may be controlled or implemented using computer-
executable instructions, such as program modules, being
executed by a computer. Generally, program modules
include routines, programs, objects, components, data struc-
tures, etc., that perform particular tasks or implement par-
ticular abstract data types. In addition, the present technol-
ogy may also be practiced in distributed computing
environments where tasks are performed by remote process-
ing devices that are linked through a communications net-
work. In a distributed computing environment, program
modules may be located in both local and remote computer-
storage media including memory-storage devices.

With reference now to FIG. 7, an exemplary method 700
of configuring a graphical display of a CAD program in
accordance with an embodiment is shown, wherein the CAD
program comprises first and second view filters. Method 700
comprises utilizing a view filter to display a graphical label
in a portion of a graphical display of a CAD program 710,
and collapsing the graphical label in response to a selection
such that the graphical label occupies less space in the
graphical display 720. Method 700 further comprises gen-
erating a new configuration of the view filter in response to
the collapsing 730.

To illustrate, consider a particular example where a
graphical label is shown in a graphical display by a view
filter, and this graphical label is infrequently or never used
by a user. The graphical label is collapsed by reconfiguring
a view filter such that the graphical label occupies less space
in the graphical display, and such that an area in the
graphical display that had previously been utilized by the
graphical label is subsequently available to display other
data to a user.

It is understood, however, that method 700 is capable of
being expanded so as to incorporate further embodiments. In
one embodiment, a second graphical label is displayed in the
portion of the graphical display that was previously occu-
pied by the collapsed graphical label. Thus, pursuant to an
example, a first graphical label is collapsed from view such
that the collapsing of this first graphical label creates a newly
available portion in the graphical display. Furthermore, a
second graphical label is displayed, such as by the recon-
figured view filter, in this newly available portion in
response to the collapsing of the first graphical label. Thus,
it is appreciated that an embodiment provides a method of
automatic data updating in a GUI in response to the col-
lapsing of a first set of data from a graphical display.

Method 700 further comprises, in accordance with an
embodiment, utilizing a set of graphically represented tabs
to communicate which data layers from among a plurality of
data layers are presently displayed in the GUI. Consider the
example where a set of graphically represented tabs are
located adjacent to, or in close proximity to, a particular
graphical display in a GUI, wherein these tabs are labeled so
as to graphically communicate which data layers are dis-
played in the graphical display. Selecting a graphical tab
causes a separate graphical label corresponding to the same
data layer as the graphical tab to be collapsed from view in
the GUI. Indeed, in one example, selection of the graphical
tab also causes the data layer corresponding to this tab to be
hidden from view by reconfiguring a view filter in accor-
dance with the selection.

It is further understood that, pursuant to an embodiment,
method 700 further comprises implementing a locking func-
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tion configured to prevent a new configuration of the recon-
figured view filter from being altered during an operation of
the view filter in response to a locking input. For instance,
in one example, a view filter is reconfigured in view of the
collapsing of a graphical label, and a user communicates a
desire to lock the new configuration of this view filter such
that the new configuration is rendered unalterable. Once the
new configuration has been locked, the view filter is pro-
tected such that a requested modification of the view filter,
whether intentional or accidental, is not implemented.

In an alternative embodiment, a CAD program comprises
first and second view filters having different configuration
characteristics. Method 700 further comprises storing a
configuration of the first view filter such that the first view
filter retains the new configuration upon a switch between
the first view filter and the second view filter rather than
acquiring different configuration characteristics associated
with the second view filter. Consider the example where a
first view filter is used to display a graphical label in a
graphical display. The graphical label is collapsed in
response to a selection such that the graphical label occupies
less space in the graphical display, and a new configuration
of the first view filter is generated accordingly. This new
configuration is stored in a system memory, and a second
view filter is accessed wherein the second view filter dis-
plays data in the graphical display pursuant to a different
display configuration. However, when the stored configura-
tion of the first view filter is subsequently accessed, this
configuration is re-implemented such that a user is presented
with the option of reusing the first view filter without
reconfiguring the first view filter according to the display
characteristics of the stored configuration.

With reference now to FIG. 8, an exemplary method 800
of filtering data related to a graphical representation dis-
played in a GUI by a view filter in accordance with an
embodiment is shown. Method 800 comprises providing a
scrollable listing of multiple layers of related data associated
with a graphical representation displayed in a GUI by a view
filter 810. Method 800 further comprises receiving a layer
selection during a scrolling of the scrollable listing, wherein
the layer selection identifies a layer of related data from
among the multiple layers of related data 820, storing the
layer selection while the scrolling of the scrollable listing is
continued 830, and editing the view filter based on the layer
selection 840.

It is understood, however, that method 800 is capable of
being expanded so as to incorporate further embodiments. In
one embodiment, method 800 further comprises displaying
a single layer of related data from among the multiple layers
of related data based on a present position in the scrollable
listing. For instance, in one example, the scrollable listing
comprises a number of graphical labels that correspond to
the multiple layers of related data. Moreover, a user scrolls
through the scrollable listing to view each of the data layers
in isolation depending on which of the graphical labels is
highlighted, or otherwise identified as representing a present
position in the scrollable listing.

Indeed, one exemplary embodiment comprises flagging a
layer in the scrollable listing based on the layer selection
while the scrolling of the scrollable listing is continued. For
instance, one or more data layers of interest to a user are
flagged in a GUI while the user continues to scroll through
the scrollable listing of data layers and view the data layers
in isolation. In this manner, a first data layer remains flagged
while the user simultaneously views a second data layer in
a graphical display, but the graphical display does not show
the flagged data layer when the second data layer is in view.
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Method 800 further comprises, in accordance with an
embodiment, enabling a selection of multiple objects asso-
ciated with the graphical representation, and creating a
selection set in response to the selection of the multiple
objects. The selection set comprises the multiple objects
such that each of the multiple objects is selected when any
one of the multiple objects is selected. To illustrate, a user
is provided with the option of selecting different objects in
a graphical display and saving these objects as a single
selection set such that the user can simultaneously select the
members of this selection set without taking the time to
select each member individually. Furthermore, it is under-
stood that pursuant to an exemplary embodiment, multiple
objects comprise a selection set and each of these objects is
associated with a different data layer. In an alternative
embodiment, method 800 is expanded to further comprise
automatically excluding from the graphical representation a
layer comprising a selected object.

It is further appreciated that method 800 may be further
expanded so as to include implementing multiple views of
displayed data. For instance, in an embodiment, method 800
further comprises utilizing the view filter to simultaneously
display a first view and a second view of the graphical
representation in a GUI such that the graphical representa-
tion is displayed differently in the first view and the second
view. In one example, a view filter is configured to display
data in a split screen configuration wherein the combination
of the first view and the second view in a GUI comprises a
graphical representation of the split screen configuration,
and wherein the first view is located adjacent to the second
view.

In one embodiment, method 800 further comprises storing
a configuration of a view filter upon closing of the view filter
such that the configuration may be subsequently accessed. In
this manner, a user is provided with the option of accessing
the stored configuration and reusing the view filter pursuant
to this configuration without manually regenerating the
configuration. It is therefore understood that a configuration
of a view filter is saved, in accordance with an embodiment,
into a system memory, and a second view filter is subse-
quently utilized while the configuration of the first view
filter continues to be saved. Thus, the configuration of the
view filter is protected when the view filter is not in use.

However, it is appreciated that the spirit and scope of the
present technology is not limited to the aforementioned
embodiment of view filter protection. With reference now to
FIG. 9, an exemplary method 900 of configuring a CAD
program in accordance with an embodiment is shown.
Method 900 comprises enabling a user-defined view filter to
be created, wherein the user-defined view filter is configured
to display information in a CAD program 910, and imple-
menting a locking function in response to receiving a
locking input, wherein the locking function is configured to
lock the user-defined view filter such that the user-defined
view filter is unalterable during an operation of the user-
defined view filter 920. Therefore, in one example, a view
filter is locked, based on a locking input received from a
user, and the user continues to utilize the view filter to
display data associated with the CAD program without a
configuration of the view filter being altered by an uninten-
tional keystroke or mouse click.

In one embodiment, method 900 further comprises
unlocking the user-defined view filter in response to receiv-
ing an unlocking input such that the user-defined view filter
is alterable during an operation of the user-defined view
filter. For instance, a view filter is first locked by a user, and
the user subsequently unlocks the locked view filter such
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that a configuration of the view filter is rendered alterable.
In this manner, a user has the option of locking a view filter
to protect it from alteration, and subsequently unlocking a
locked view filter when changes are desired.

It is also appreciated that a locked configuration may be
stored for future use. For instance, in one embodiment,
method 900 further comprises storing the user-defined view
filter such that the user-defined view filter may be accessed
and utilized at a future time. Therefore, it is understood that
pursuant to an embodiment, a view filter may be protected
from alterations both when in use and when not in use.

Although specific steps of exemplary methods of imple-
mentation are disclosed herein, it is understood that these
steps are examples of steps that may be performed in
accordance with various exemplary embodiments. That is,
embodiments are well suited to performing various other
steps or variations of the steps recited. It is further appre-
ciated that the steps disclosed herein may be performed in an
order different than presented, and that not all of the steps are
necessarily performed in a particular embodiment.

Although various electronic and software based systems
are discussed herein, it is understood that these systems are
merely examples of environments that might be utilized, and
are not intended to suggest any limitation as to the scope of
use or functionality of the present technology. Neither
should such systems be interpreted as having any depen-
dency or relation to any one or combination of components
or functions illustrated in the disclosed examples.

Although the subject matter has been described in a
language specific to structural features and/or methodologi-
cal acts, it is to be understood that the subject matter defined
in the appended claims is not necessarily limited to the
specific features or acts described above. Rather, the specific
features and acts described above are disclosed as example
forms of implementing the claims.

What is claimed is:

1. A view filter manager (VFM) associated with config-
uring Computer Aided Design (CAD) program, said VFM
comprising:

a scrollable listing of a plurality of layers of related data
to be displayed on a computer-implemented graphical
representation;

a layer isolate function configured to flag a selected layer
in said scrollable listing in response to a layer selection,
and store said layer selection while said scrollable
listing is subsequently scrolled;

a view filter configured to display a computer-imple-
mented graphical representation comprising every
stored layer selection;

a locking function configured to lock said view filter by
preventing removal or addition of any of said plurality
oflayers of related data from said stored layer selection
during an operation of said view filter;

a creating function configured to automatically create an
editable copy of said view filter when an attempt is
made to edit said view filter when said view filter is
locked by said locking function such that moditying
said editable copy of said view filter does not modify
said view filter, and

an automatic updating function configured to update said
view filter in response to an acquisition of new data to
be displayed by said view filter in said display such that
a display configuration of said view filter is altered in
response to said new data wherein the acquisition of
new data is based on toggling on an user input control
in a settings interface.
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2. The VFM of claim 1 wherein said view filter is further
configured to display a single layer from among said plu-
rality of layers based on a present position in said scrollable
listing.

3. The VFM of claim 1 wherein said VFM is configured
to edit said view filter based on said layer selection.

4. The VFM of claim 1, further comprising:

a graphical modeless dialog module configured to com-
municate a query related to a CAD program while
simultaneously allowing changes to be made to said
display during said communication of said query.

5. The VFM of claim 1, further comprising:

a layer exclude function configured to automatically
exclude from said display a layer comprising a selected
object.

6. The VFM of claim 1, further comprising: an automatic
zoom function configured to adjust a size in said display of
a graphical representation of a layer from among said
plurality of layers such that said layer is completely dis-
played within a portion of said display comprising a mini-
mum threshold area.

7. The VFM of claim 1, further comprising: an automatic
updating function configured to update said view filter in
response to an acquisition of new data to be displayed by
said view filter in said display such that a display configu-
ration of said view filter is altered in response to said new
data.

8. A method of configuring a computer aided design
(CAD) program, said method comprising:

enabling a user-defined view filter to be created, said
user-defined view filter being configured to select one
or more layers of related data to be displayed and to
display information in said CAD program;

implementing a locking function in response to receiving
a locking input, said locking function configured to
lock said user-defined view filter with respect to said
one or more layers of related data previously selected
to be displayed such that the layers of related data

displayed by said user-defined view filter is unalterable
during an operation of said user-defined view filter;

automatically creating an editable copy of said user-
defined view filter when an attempt is made to edit said
user-defined view filter when said user-defined view
filter is locked by said locking function~such that
modifying said editable copy of said user-defined view
filter does not modify said user-defined view filter, and

implementing a selection set function configured to save
a plurality of identified objects as a selection set such
that each of said plurality of identified objects is
automatically selected when any one of said plurality of
identified objects is selected.

9. The method of claim 8, further comprising:

storing said user-defined view filter such that said user-
defined view filter may be accessed and utilized at a
future time.

10. The method of claim 8, further comprising: unlocking
said user-defined view filter in response to receiving an
unlocking input such that said user-defined view filter is
alterable during an operation of said user-defined view filter.

11. A method of filtering data related to a graphical
representation displayed in a graphical user interface (GUI)
by a view filter, said method comprising:

providing a scrollable listing of a plurality of layers of
related data associated with said graphical representa-
tion;
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receiving a layer selection during a scrolling of said
scrollable listing, said layer selection identifying one or
more layers of related data from among said plurality of
layers;

storing said layer selection while said scrolling of said
scrollable listing is continued;

editing said view filter based on said layer selection, such
that said view filter displays a computer-implemented
graphical representation comprising every stored layer
selection;

utilizing a locking function to lock said view filter by
preventing removal or addition of any of said plurality
oflayers of related data from said stored layer selection
during an operation of said view filter;

automatically creating an editable copy of said view filter
when an attempt is made to edit said view filter when
said view filter is locked by said locking function~such
that modifying said editable copy of said view filter
does not modify said view filter,

enabling a selection of a plurality of objects associated
with said graphical representation; and

creating a selection set in response to said selection of said
plurality of objects, said selection set comprising said
plurality of objects such that each of said plurality of
objects is selected when any one of said plurality of
objects is selected.
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12. The method of claim 11, further comprising:

displaying a single layer of related data from among said

plurality of layers based on a present position in said
scrollable listing.

13. The method of claim 11, further comprising:

flagging said layer in said scrollable listing based on said

layer selection while said scrolling of said scrollable
listing is continued.

14. The method of claim 11 wherein said creating a
selection set in response to said selection of said plurality of
objects comprises:

creating a selection set in response to said selection of said

plurality of objects, wherein each object from among
said plurality of objects is associated with a different
layer from among said plurality of layers.

15. The method of claim 11, further comprising:

automatically excluding from said graphical representa-

tion a layer comprising a selected object.

16. The method of claim 11, further comprising: utilizing
said view filter to simultaneously display a first view and a
second view of said graphical representation in said GUI
such that said graphical representation is displayed differ-
ently in said first view and said second view.

17. The method of claim 11, further comprising:

storing a configuration of said view filter upon closing of

said view filter such that said configuration may be
subsequently accessed.
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